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$PRQJ WKH GLIIHUHQW FDUERQ FDSWXUH SURFHVVHV WKH PHPEUDQH DQG FU\RJHQLF VHSDUDWLRQ
SURFHVVHV VKRZ D VWURQJ VHQVLWLYLW\ WRZDUGV&2 FRQWHQW LQ WKH IOXH JDV WR EH WUHDWHG0RUH
VSHFLILFDOO\ PHPEUDQH VHSDUDWLRQ KDV EHHQ VKRZQ WR RIIHU DWWUDFWLYH SHUIRUPDQFH ZKHQ D
PRGHUDWHSXULW\ LQ WKHSHUPHDWH LVGHVLUHG >@0RUHRYHU WKH UHTXLUHGHQHUJ\ IRUFU\RJHQLF
VHSDUDWLRQ LV NQRZQ WR EH YHU\ FRPSHWLWLYH RQFH D FRQFHQWUDWHG &2 IOXH JDV LV WUHDWHG
DSSUR[LPDWHO\ !  >@ 7KLV VXJJHVWV WKDW WKHLU FRPELQDWLRQ FRXOG OHDG WR D PLQLPDO
RYHUDOO UHTXLUHPHQW  7KLV VWUDWHJ\ KDV EHHQ DOUHDG\ LQYHVWLJDWHG IRU DUJRQ SURGXFWLRQ >@
K\GURJHQ SXULILFDWLRQ >@ DQG DLU VHSDUDWLRQ >@ EXW WR RXU NQRZOHGJH QR UHVHDUFK KDV
FRQVLGHUHGWKLVFRQFHSWIRUFDUERQFDSWXUHIUDPHZRUN
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DQG XQGHU DWPRVSKHULF SUHVVXUH LV ILUVW VHSDUDWHG E\ D PHPEUDQH XQLW WR SURGXFH D PRUH
FRQFHQWUDWHG&2SXULW\JDVVWUHDPRQWKHORZSUHVVXUHSHUPHDWHVLGH$&2FDSWXUHUDWLR
5RILVLPSRVHGIRUWKHVLPXODWLRQRIWKHPHPEUDQHXQLW
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
418   B. Belaissaoui et al. /  Procedia Engineering  44 ( 2012 )  417 – 422 
6HFRQG WKH FRQFHQWUDWHG &2 JDV VWUHDP LV VHQW WR D FU\RJHQLF VHSDUDWLRQ XQLW EDVHG RQ
PXOWLVWDJH FRPSUHVVRUV LQ RUGHU WR DFKLHYH D &2 FRQFHQWUDWLRQ WR WKH GHVLUHG SXULW\ 7KH
WDUJHWVLPSRVHGLQWKHFU\RJHQLFXQLWDUH&2SXULW\[RXWKLJKHUWKDQDQGD&2UHFRYHU\












































&2 PROH IUDFWLRQ [¶ SHUPHDWH FRPSRVLWLRQ [LQ  α  ZLWK IHHG FRPSUHVVLRQ  (56
VWUDWHJ\









)XUWKHUPRUHDQG LQRUGHU WRH[SORUHWKHSRWHQWLDO LQWHUHVWRI LPSURYHGPHPEUDQHPDWHULDOVRQ
WKH HQHUJ\ UHTXLUHPHQW RI WKH K\EULG SURFHVV D K\SRWKHWLFDO PHPEUDQH VKRZLQJ D &21
VHOHFWLYLW\RIDQGDYDLODEOHPHPEUDQHVHOHFWLYLW\RIKDVEHHQVLPXODWHGIRUWKLVSXUSRVH
0RUHRYHU WZR FRPSUHVVLRQ VWUDWHJLHV L 9DFXXP3XPSLQJ DQG LL )HHG&RPSUHVVLRQZLWK
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(QHUJ\ 5HFRYHU\ 6\VWHP KDYH EHHQ LQYHVWLJDWHG DQG WKH FRUUHVSRQGLQJ RYHUDOO SURFHVV
SHUIRUPDQFHVHYDOXDWHGDQGFRPSDUHG














































,Q ILJXUH  RQH FDQ REVHUYH WKDW ORJLFDOO\ WKH UHTXLUHG PHPEUDQH VXUIDFH LV YHU\ KLJK IRU
YDFXXPSXPSLQJVWUDWHJ\ FRPSDUHG WR IHHGFRPSUHVVLRQVWUDWHJ\ D IDFWRURI  LV DWWDLQHG
7KDW VXJJHVWV WKDW WKH XVH RI IHHG FRPSUHVVLRQ ZLWK (QHUJ\ 5HFRYHU\ 6\VWHP (56
FRQILJXUDWLRQ RIIHUV WKH EHVW SHUIRUPDQFHVZKHQ HQHUJ\ UHTXLUHPHQW DQGPHPEUDQH VXUIDFH































































































&RPSDUHG WR WKH 0($ DEVRUSWLRQ WHFKQRORJ\ WKH K\EULG SURFHVV RIIHUV LPSURYHG HQHUJ\
SHUIRUPDQFHVIRU&2LQOHWFRQWHQWUDQJLQJEHWZHHQDQG7KLVFRUUHVSRQGVWRDODUJH
SURSRUWLRQRIHPLVVLRQVRXUFHVVXFKDVFRDOSRZHUSODQWIOXHJDVHVIRUWKH ORZHUUDQJHDQG
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